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CLAIMS 

1 ' =o^risL f ° I'" 6 Pr ° dUCti0 " ° £ "tanium compounds, 
comprising the st eps of mix . al 

pressor material including titanium a ^or 
and heating che mixture , tQ form ^ 

and titanxum compounds. aes 

2 ' ItTT ln aCC ° rdance with !, comp rising the 

fo™ 1 arran ^ng reaction conditions to Iavo ur a 
forward reaction to form the aluminium chlorides and 
titanium compounds. 8 and 

>• A method in accordance with claim 2, wherein th» , 

of arranging the reaction condition ZZl ^lZ 
aluminium chlorides away f rom a reaction 20 n e 
the aluminium and precursor material are react 

• A method in accordance with claim 3 wherein t^st 
of arranging the reaction condition; inches a " 

::atr:on r : moval of aiu — — - 

• ^™~r:„: :::: 7 - ° f - — 

subchloride precursor mtf PreParlng the titanium 
(Ticl.) . PreCUrsor "aterial from titanium chloride 

' steoT ln 3CCOrdanCe With 5. comprising the 

1 P u ~f titani - auhchloride by reduction 
or Txci 4 usxng aluminium. 

A method in accordance with c i aim c 

of preparina • 5 ' wherei n the step 

or preparing titanium subchloride is carri^ ~ - w 

S~ ~- " ■ — « - —.Sir* by 

A method in accordance with claim 8 wherein the 

aluminium chloride is used to reduce f, 

to produce Tici 4 . txtanxum oxide 
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10. A method in accordance with claim 9, wherein 

aluminium oxide is produced by the reduction of 
titanium oxide and the aluminium oxide is 
electrolysed to produce aluminium raw material for 
use in the method of any one of the preceding claims. 
A method in accordance with any one of claims 3 to 
10, wherein the aluminium chlorides are condensed 
away from the reaction zone at a temperature lower 
than that in the reaction zone. 

A method in accordance with any one of claims 3 to 11 
wherein titanium subchloride which escapes the 
reaction zone is condensed at a temperature different 
to that in the reaction zone. 

A method in accordance with claim 12, comprising the 
further step of returning the condensed titanium 
subchloride to the reaction zone. 

A method in accordance with any one of the preceding 
claims, wherein the precursor material includes 
vanadium subchloride, and a product of said method is 
an alloy or intermetallic complex including titanium, 
aluminium and vanadium. 

A method in accordance with claim 14, comprising the 
steps of mixing the precursor material in appropriate 
proportions and carrying out the method to produce 
Ti-6A1-4V. 

A method in accordance with claim 14, wherein the 
precursor material includes zirconium subchloride, 
and a product of the method is an alloy or 
intermetallic complex including titanium, aluminium, 
zirconium and vanadium. 

A method in accordance with any one of claims 1 to 
13, wherein the precursor material includes niobium 
halide and chromium halide, and a product of said 
method is an alloy or intermetallic complex including 
titanium, aluminium, niobium and chromium. 
A method in accordance with claim 17, comprising the 
steps of mixing the precursor materials in 
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appropriate proportions and carrying out the method 
to produce Ti-48Al-2Nb-2Cr . 

A method in accordance with any one of claims 1 to 
13 , wherein the precursor material includes a source 
5 of one or more elements selected from the group 

comprising chromium, niobium, vanadium, zirconium 
silicon, boron, molybdenum, tantalum and carbon, and 
products of said method include titanium-aluminium 
compounds which include one or more of these 
10 elements. 

A method in accordance with claim 19, wherein the 
source of the element (s) can be a metal halide, a 
subhalide, a pure element or another compound which 
includes the element. 

A method in accordance with claim 19 or claim 20 
wherein the products also include one or more of 'an 
xntermetallic compound, a titanium- (selected 
element) -alloy, and intermediate compounds 
A method in accordance with any one of the preceding 
claims, wherein the aluminium is added in the form of 
a powder having an approximate upper grain size of 
less than about 50 micrometres. 

A method in accordance with any one of claims 1 to 
21, wherein the aluminium is in the form of a powder 
of an approximate upper grain size of greater than 
about 50 micrometres, and the method comprises the 
step of milling the aluminium powder and titanium 
subchloride to reduce the grain size of the aluminium 
powder xn at least one dimension. 

A method in accordance with any one of claims 1 to 
21, wherein the aluminium is in the form of flakes 
having a thickness in one dimension of less than 
about 50 micrometres. 

A method in accordance with any one of the preceding 
claims, comprising the further step of adding a 
reagent to a product of the method to produce a 
further product. 
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A method in accordance with any one of the precedino 

claims including a pre _ processing step PJ^-e 

the titanium subchloride as precursor material. 

A method of producing titanium-aluminium compounds 

comprising the steps of: 

of an argon-hydrogen mixture to produce TiCl 3 - 

- fluxing aluminium with said Ticl 3 ; and 

- heating the resultant mixture to produce titanium- 
aluminium compounds and AlCl 

" ^rrrctr of wci * and aiu — - — 

- heating the mixture to a reaction zone temperature 
above 300C and providing £or A1C1 3 to be 
evaporated from the reaction zone- 

- adding further aluminium to the mixture; and 

" ToT!V h * mlXtUre t0 3 te "*> e «<~~ above 300C to 
form AlCl, and titanium-aluminium compounds. 

^ «* * — impound. 

- - "action vessel arranged in use for the mixing 
Of^aluminrum with a precursor material of metal 

' l h xtZ s to i le : arran9ed in use for the 

mixture to be heated to a temperature sufficient 
for the precursor material to react with the 
alununium to form aluminium halide and a product; 



- a first condensation zone arranged in use to 

ha'deW CeraPSratUre su <* «»t the aluminium 
halrde condenses in the first condensation zone 
An apparatus in accordance with claim 29. also 
composing a second condensation zone arranged to 
condense metal halide escaping the reaction mLL 
An apparatus in accordance with claim 30, wheretHhe 
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second condensation zone is arranged to return 
condensed metal halide to the reaction zone 
A method for the production of a metal compound, 
comprising the steps of: 

5 - mixing aluminium with a precursor material of 

metal halide; 

- heating the mixture to a temperature sufficient 
for the precursor material to react with the 

aluminium resulting in the formation of aluminium 
xu halxde; and 

- arranging the conditions to favour a forward 
reaction to form the aluminium halide and to 
reduce a reverse reaction to form aluminium and 
precursor material. 

A method in accordance with claim 32, wherein the 
step of arranging the reaction conditions includes 
the step of driving aluminium halide away from a 
reactxon zone where the aluminium and precursor 
material are reacting. 

A method in accordance with claim 32 or claim 33 
wherein the metal halide is a titanium subhalide,' and 
a product of the reaction includes titanium 
compounds . 

A method in accordance with any one of claim 32 to 
claxm 34, wherein the precursor material can include 
a source of one or more elements selected from the 
group comprising chromium, niobium, vanadium 
zxrconium, silicon, boron, molybdenum and carbon 
A method for the production of vanadium and/or 
vanadium compounds, comprising the steps of mixing 
aluminium with a precursor material including 
vanadium subhalide, and heating the mixture, to form 
alumxnium halides and vanadium and/or vanadium 
compounds . 

A method in accordance with claim 36, wherein the 
vanadium compounds may include vanadium- aluminium 
alloys and/or vanadium aluminium intermetallic 
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complexes . 

38. A method for the production of zirconium and/or 
zirconium compounds, comprising the steps of mixing 
aluminium with a precursor material including 

5 zirconium subhalide, and heating the mixture, to form 

aluminium halides and zirconium and/or zirconium 
compounds . 

39. A method in accordance with claim 38, wherein the 
zirconium compounds may include zirconium- aluminium 

10 alloys and/or zirconium- aluminium intermetallic 

complexes . 

40. A method for the production of titanium and/or 
titanium compounds, comprising the steps of mixing a 
reducing agent with a precursor material including 

15 titanium subhalide, and heating the mixture, to form 

halides of the reducing agents and titanium and/ or 
titanium compounds. 

41. A method in accordance with claim 40, wherein the 
reducing agent is selected from the group comprising 

20 zinc, magnesium, sodium, aluminium or other like 

metals. 

42. A method for production of a powder of titanium- 
aluminium intermetallic compounds including at least 
one of Ti 3 Al, TiAl and TiAl 3 , and alloys based on 

25 titanium- aluminium intermetallics according to any 

one of claims 1 to 18, wherein starting materials for 
the method include aluminium powder and at least one 
of titanium chloride or a titanium subchloride. 
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